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2, i^D hV^iiS^i^ (CWPE) (DISK 

3. aag-aij^i^ 

^ dinucortolonc valerate (DFV). hydrocortisone 
caproatc (HC), hydrocortisone (H) \X Schcring 
AGCShW^;') J:OA^U:fc. iaSD^g^<E: 
proct* CeaaS)- Schcrlproct* (gaaX Postcri- 
san forte* (-^yUr^M^). Postcrisan* {M\ Borragi- 
nol N* «E|gp"flXm) ^^.b^omi:^ 
^^5- • ^3:^^ 1 * <i: Johnson & 

Johnson "^jn^y a vjfiT,^ (j^ Smm^^) ^^A t. 

.4. fifjiaj CWPE ;l^}ScO-^^J3cfct;>?fiOailS 

hffirW^^^JfAUc. ]f^£0iSOT«1c^^rcm Hiiifa 

15 mm O:^$?l^DWUcaraP^rT5£0Sa^M 
j& (Recto-anus coefficient, RAC=Wra • VVh"^ • 10^) 



* 5; t-^ 

5. ^m:.\^(r>vm 

Lfc. 

1) ffKJ^f^co^?.n.!fS:>fb 

0.16 ml CO CVVPF. ^f.WfcS;^ji4-fcJ:t, lO^K 
Pir^if^l$Aii>EL, 2. 4. G. 8, 24I^rp1^oOTE|"l,i 

2) CWPE cn>%^^K 

0.10. 0.13, O.IG, 0.19ml tO CWPE -^^JSmcS^^i 
^it^MOWHl/cttSr.nrtt-t^AU 6 0»Oi1. 

3) i^^ifAK^fpT 

O.lOml tfcii 0.16 ml O CWPE ^IS^Cg^iii 
-tJr-C. ^h.^10. 30. 60WEP'3J^i^^$At. 6« 

4. 6, 85§i^OTy CWPE ^ 0.16ml 

6. CWPE ICjcSlfa^gilia&JtJitOlffffi 

250 — 270 g O^iWi Spraguc-Dawlcy 
^dT/flV^fc. 0.16ml O CWPE ^^^.f.^f^^S^jit 

flj:rjf^ \^ io:&Tr^lfiiA u. j]ii-:Sl-SHi^Pio so^Hiui i % 

Evans Blue (EB) {m:^^^^'^'^ 20 mg EB/kg^^ 
>Jiico 4!a^oi:ili.W£ri?Jir^dr&JHit-t®fri 



Table I Hemorrhoid drugs and their dosage form and ingredients used in this study 



Category 



Product name Dosage form 



Active ingredient*' 



■Steroid-containing Neriproci 
Scheriproct 



Stcroid-frcc 



Postcrisan forte 
Borraginoi N 

Postcrisan 



* Cream Diftucortolonc valerate. 0.2 mg; LidocainC 

40 mg (in 2g) 
Ointment Hydrocortisone caproatc, 4mg; Dibucainc 

HCl. 5mg; Clemizolc undecylatc. lOmg, 
Hcxachlorophcnc, 5mg (in Ig) 
Ointment Hydrocortisone, 2.3 mg; dead E. coH, 2.66 

xl0« cells (in 1 g) 

Ointment Shikon extract, 0.18 mg; Ethyl|immo^^^^ 

zoate, 20 mg; Dibucainc HQ, 0.5 mg, 
Diphenhydramine HCl. 0.5 mg; Cetrifflide. 
2.5 mg (in 2g) 

Ointment Dead E, coli 2.66xl0« cells (iaj^ 
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:ii)^Ga&i;^m^ihe description in the packing insert (specification notice) tor each product (f^ 
Neriprbct).- . 



0« 



217 



16 ml 



7 y\ 



atne 
nig; 

2.66 

ben- 
aide* 



tccpt 



^ blw. CWPK 1 :to J: t>' 8 f^.b^ Iwi ^ CO la IS' IS 

diphenhydramine HCl (I mg/kg) ^®>Sr90^Riit:i. 
4: u h ^ V O fj^l i;. fcfe '^ 7^: ^ methysergidc 
dimMcate (1 mg/kg) '^^rg-^li !05 ^;hL ^'iUlUl^. 

1^^^^* "C, II oohlU^ !J ' 
. y -A^.L:^i (I'l^t^ili) frCtrSA b t: 0.01 
(VV/W) % H» U -t^O 0.15 ml m^McU 

7. CWPE 

±:iiiiOr^< 0.16ml O CWPE ^^rt^i^i^; t A: ^^li 

,'1:1 ufc. CI y r vt(5t-cfSiivi: t/ct^^^c.^ilit^ 

s $s * 

I. CWPE |Cj;5tI)lEP^^fJ^SE«0S^S^t 
ics-iiMcff!:^ 1 '^>i^ L-^-- ^Iti^-^iS: 
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After opplicotion of CWPE 
Fig. 1 Time-course of development of inflam- 
maiion caused by CWPE in the ral rectum. 
Open and closed circles display dry and wet 
weights, respectively, of the excised portion 
of ihc recto-anus. Eacli point represents the 
mean valuc±S.E. of five animals. 



i -cti Wi^^^u t fc. CWPE 

S) oMSMStt^i^ 140 mg -ei>0, ^*6/24 
n^^rpmf^tt^^^'H 2. 4 ^ (340 mg), 3. 4 (476 mg) 

CWPE O.IOml 0.16 ml -kS^iit^/ctS^R^ 
w^LA:. CWPE 0.10 ml ^ifl-CJi, i*A»10]i:^t 

flfi^dT/j^U OTul5iESt;JU^li^'>Uc. O.lOml, 0.16 mi 

mmi'f\six*nhMzikmm^4:mi-^ o.iomi 

60WJ:0 4 0.16ml 10WJ]O«^(t-X'ig5fSd*^t^e> 
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Fig. 2 EfTcct of duration lime of cotton-swabb 
positioning in the rectum on development of 
the CWPE-inHammation. Closed and open 
circles display the CWPE application volur^cs 
of O.IO and 0.16 ml, respectively. Each point 
represents the mean valuc±S.E. of five animals. 

3. CWPE COaffifi 
CWPE 0.10. 0.13. 0.16, 0,19 ml 1: g Aii 4 

m loWEpif^fc j$A u. 6 mmKM^^f^^^^ 
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Applied volume 
of CWPE 

Fig. 3 Dcicrmmation of the optimal volume 
of CWPE applied to the rat rectum for develop- 
ing inflammation. Each plot represents the 
mean value±S.E. of five animals. Open and 
dosed circles represent the dry and wet weights, 
respectively, of the excised portion of the recto- 
anus. 



i/Xofc. O.IO, 0.13 ml 0^;nii>-C»t«ii^.ifLM?i'^H^ 
302, 383 mg t:, k\>K WMl^^O 2 {?si:X±.o^ 
imK^^L, -i-^>/xilaliJ^xlli}i'iN^^*^HA:. t^^, C 
CWPE m\mci^)-^zn^hfc^h 

;3?;ijil-e. o.iemi ^^m^citL-cumR. ^i^^fkti^K 

m^^iz. 0.16mia/TlO^i^C»t. CViPEmm^i^ 



0.16 ml, ^■S£^f$AmniO:fe!^. feiJS»l655roU Ut. 
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After a ppti cation of CWPE 
Fig. 4 Tiine-courscs of vascular pcrmeabiliza- 
tion and edema formation caused by CWPK 
in the recto-anus of rats. Vascular perme- 
abili/.ation was expressed in terms of Evans 
blue (E.B.) extravasation, which was expressed 
as the percentage of the rectal content to the 
i.v. dose of E.B. (20mg/kg\ Edema forma- 
tion wiis evaluated through the recto-anus co- 
efficient (RAG, sec Table 2 for calculation). 
Values at zero time are those from animals 
(n=2) not treated with CWPE. The other 
value are the means±S.E. of 4-.6 animals, 
O and #, the values of RAC and E.B. extra- 
vasation, respectively. 



Tftblc 2 Wet weight of the recto-anus portion and recto-anus coefficient in rats of diflfercnt 



Age (wks) 


Body wt. (g) 


CWPE-ircatcd rat 
Wet wl. (mg) Cocfncient*> 


Intact rat 
Wet wt. (mg) Coefricicnt»> 


4 

6 
8 


72±l 
140±1 
258±3 


216±15 (0.07) 
339±20 (0.06) 
459 ±33 (0.07) 


3. 02 ±0.26 (0.09) 
2.42±0. 13 (1.05) 
1.79±0. 15 (0.08) 


113 
135 
180 


1.56 
1.00 
0.68 



The CWPE-trcatcd and intact groups were composed of six and two rats, respectively, vaiucs oi 
the former group arc the mcan±S.E., and those of the latter group are the mean only. Numbers in 
the parentheses arc the variation cocfTicient of individual values in each group, which was calculated 
as a ratio of S.E./mcan value, a) Recto-anus coefTicicnt; (Recto-anus wet wt.)/(Body wt.)x 10^. 
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(rccio-anus coefTicicnt; RAC) (t 4. G. 8 

fif^-Ci^- 7 - i I .i|JT;^J!l7iP^o -^EriL^iair;^; 1- 9 0'^, 

5. cwPE ^a^E^£OI^a^iSi©^<t-;^tt^^fi!c 

H-! '<M:m:\^'^ RAC i>.b5^:/.L/-c (EI 4 ). CWPE 
tt diphenhydramine :fe:6l-lt meihysergidc fj^iS 
^%yL diphenhydramine ^>^>l-:i meihysergidc 1^ 

g^.ij.u cwpK ^£(Lirc8it.¥niH^;^Wiztf^iinj^t^coiw 

^ii^ti^^^t< WiJiJLf^ (3^3ti.rc?J. DFV 



^^30tijtiit:::/'^-f ^' fVi^imVmht, Ncriproct* 
-C60%, Schcriproct* t'55%, Poster is an forte* 

Neriproct* t: 66%, Scheriproct* t' 63% Ogtimrc 
tTS:^i:{£T^ir. Posterisaa forte* t Borraginol N* 
•C^:)-r;!^>^£^£T L^-^ As Postcrisan* ^(taiSId'^ 

MM^yCMit Ncriproct* tr 44% O^p^ld'^gft b 
Schcriproct* trttfi t ^ <i:WJ//*^e>h--f . ffeOll^-C 

fl^.tr^^-f^^icfj^^il^^^w RAC^COV^X^ Ncriproct* 
X'^m^^TKrC (38^) A>^P?tL. Scheriproct* t? 

hfz. 



Table 3 Vascular-permeabilizing and edematous responses to CWPE and 
involvement of histamine and serotonin in these responses in the recto-anus 
portion of rats 



1 hr after CWPE 



Test substance 



E.B. extra- Inhibi- 
vasation*' % tion»»^ % 



8 hr after CWPE 

E.B. extra- Inhibi- 
vasation'> % tion»»J % 



None 

Cream basc'^> 
Diphentiydraminc HCl 
Mcthvsrrgidc dimalcatc 
Diflucortolonc valerate 
Hydrocortisone caproatc 
Hydrocortisone 



None 

Cream basc*^^ 
Diphenhydramine HCl 
Meihysergidc dimalcatc 
Diflucortolonc valerate 
Hydrocortisone caproaie 
Hydrocortisone 



0. 40 ±0.03 

0.31 
0. 28 
0. 26 
0. 20 
0. 26 
0. 29 



0 

23 
30 
35 
50 
35 
28 



0.59±0. 10 

0.6 
0.56 
0. 53 
0. 15 
0. 45 
0.52 



-2 
5 
10 
75 
24 
12 



RAC»> lnhibition»»> RAC»> Inhibition^' 
% . ^ 



1.30+0.07 


0 


2. 20+0.39 


0 


1.31 


0 


2.09 


9 


1.20 


26 


2. 30 


-8 


1.07 


61 


2,01 


15 


0.90 


105 


1.27 


73 


1.14 


42 


i.88 


25 


1.30 


0 


2.13 


5 



In the "None" group» values arc the mcan±S.E. of 4-5 animals and m the 
other group, values are the average of 2 animals, a) Same meaning as that 
in Fig. 4. b) Difference between values from intact and CWPE-treatcd but 
non-medicated CNone" in the Table) animals were taken as 
intact animals, no E.B. extravasation was observed and RAC was U.yz.u. 
(n = 7). c) Nerisona universal cream base. 
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Table 4 Effects of Ncriproct and other hemorrhoid drug, on vascular 
pcrmeabilization and edema formation caused hy CWPE-^^ 



Treatment 



Ihr after CWPE 

Inhibition**' 



E.B. extra- 
vasation (%) 



Vascular permeability 
None 
Ncriproct 
Scheriproct 
Posterisan forte 
Posterisan 
Borraginol N 

Treatment 



0. 50 ±0.03 
0. 25 ±0.03** 
0. 27 ±0. 03** 
0. 37 ±0.03* 
0. 46±0. 04 
0. 45+0. 03 

RAC 



0 
60 
55 
31 
10 
12 



8hr after CWPE 

„ I. " " Inhibition**^ 
E.B. extra- (o/\ 

vasation (%) ^ 



Inhibition*"* 



1.73±0. 14 
1.00±0. 10 
1.81±0. 13 
2. 17±0. 23 
2. 70 ±0. 29 
2.07±0. 25 

RAC 



0 

44 

—5 
-27 
-59 
-27 

Inhibition*** 
(%) 



Inflammation 
None 
Ncriproct 
Scheriproct 
Posterisan forte 
Posterisan 
Borraginol N 



1.72±0. 09 
1.31 ±0.07 
i.33±0. 05 
1.60+0. U 
1.78±0.08 
1.60 ±0.09 



0 
66 
63 
19 
-10 
19 



3. 30 ±0.21 
2.47±0. 17 
3. 54+0.17 
4. 34±0. 35* 
4. 67 ±0. 28 
3. 86+0. 37 



0 
38 
-U 
-47 
-62 
-26 



a) Values are the mean + S.E. (n=7^8). b) Inlubu.on % wa -^-^^^^^^^^^^^ 
the mean values, taking the difference between intact coutro (EB cxtra^ asa 
tlon 009 +0.01%; RAC, 1,10±0.03 mg/g) and none group as 100/^. P<U.UD, 
** P<O.Oi:signffieant difference from the none group (CWPE control). 
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Fig. 5 



."60 -30 0 30 
Decrement of wet wt. 

^.5, . Correlation of E.B. extravasation and 
wet weight of the recto-anus portion irritated 
by CWPE. The data in this Figure were all 
cited from. Table 4. O, represent the values 
for prophylactic effects (i.e.. 1 hr after CWPE) ; 
Q the values for therapeutic effects (i.e., 8hr 
after CWPE). Letters in the open symbols 
indicate the following: N. Ncriproct; S. Schcri- 
proct; F, Posterisan forte; P, Posterisan; B, 
Borraginol N. 



mmm. "tswmm^ ^ mmmx ^^^h. o. 94. 
0.98-c^^o^c. ^m^'^<omm\^^'^\-^-^'^^^^ 

ifiliCt^jO. 98-C^'^V^w. 

6. IBiTO CWPE jSi^O^Em^WS^ 

£f«^^V'>fcU-C^4jtji); (ICM) tl^mm (MM) 

m^m. mrmi (olm), ii^ii^ (s )j^i^i^?7ai»J9fiiit 

sSi6(bK/i:V>. rixlC^^L-C. CWPE (0.16ml 

m.m^^^h^i^^ w^m^ym^^ wmu-^^^rM 

frc. m<^<om (0 7 B) ^CJ: ?>liKTm^X'Oifiil^ 



9 13 h y/ili/^Ffe^-tx/u 
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^-t'h. 0. 94, 



;mm) (r>Y^<r> 

16 ml Gm?t^) 




Fig. 6 Photomicrographs of a cross-scciion of the rectum in control rats. The rectum was abrascd 
once by a cotton swab soaked with saline. A, Low-power photomicrograph; One division of .the 
scale is 0.1 mm. Observation under a lOO-fold magnification. The crypts of Licberkuehn (GL) 
arc cu: in oblique section. They arc seen to extend doxsrn to the muscularis mucosa (Mm). 
ICM, inner circular muscle; MM. mucous membrane; OLM, outer longitudinal muscle; S. 
serosa. Sec the text for details. 



m 




Fig. 7 Photomicrographs of a cross-section of the rat rectum treated with CWPE. •'^» Low-poiftcr 
photomicrograph showing a typical whole view of the cross section; An extraordinar\ ma 
edema was formed. B, Edema formation, congested vessels (V). fibrin leakage and ^"'^'^^ ^ 
invasion (L) in the submucosal space; This photograph was taken through a microscope 
40.fold magnification. C, Observation under a 20afold magnification. One could find sevcr^ 
necrosis of the epithelial cells of the Licberkuehn crypts (CL), congested vessels, and 
of leukocytes. The crypts are cut in longitudinal section. In the mucous memhrane also, e c 
formation is remarkable. Scale and other abbreviations arc the same as (hose m Fig. 
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i.ifSI^5EiSife?ilfflU/-:. cHic CWPli 0.16ml 




6 7 



8 9 10 



II 12 13 



CWPE afflaoiSim. *S5£JJ}fAW<^ffiS. 

L-C. ±silO i 5 ttm-<: CWPE rc J: 9, ^ 

tfc. af$ 1 O f - i-it diphenhydramine 
tnethyscrgidc -C|K^WC»t*5i'W*0*Slt 
5,5*95 i P#Rilfl<J)t^O|s|#ttj5»e>l»RDi* T'/w-cojait 




F.'g. 8 Mlc^o'scopic observation of fibrin exudation into layers of the ;«;;;f'>f;^^f„;;; 
abusive irritation. A. Low-power photo.icro.raph. ^:J-::Z 

than in the CWPE-treatcd rectum shown in Fig. 7. B. Observation unaer .uhrrvlations are 

Severe fibrin exudation took place in all areas of the cross-sect.on. Scale and abbrev.at.on. are 

the same as those in Fig. 6. 
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(O^^-^^t diphenhydramine ^2)V>St mcthyser^ide 

CWPE ;5^P> ^ »• vijfi^g?;w/^^^X'H;;i^tSmM-OU:£«£ 
o-C, CWPE iJ^£H-C'Jt CWPE (0}t^ ^ V ^/JtlJ. 

^ ^&^c^b/cO■^>^ci^^i^-^^>". t^^o-t GWPE -tr/ut; 
jC^tH?» phorbol ester (PE) Jt O 

CWPE t:M^%itiizK^.li-m^'<^y'^'^9r^^^^ 

^f^^hb.^- I'Ett protein kinase C 



±.;dO)ifi{?k?t^ariix.yv: CWPE ^^-^rA.^Ov ^ bti 
DFV, HC, H t A:^^^. Wicljii!:, f^'S^e^^^O 

i^-fixcoiiiil'/E-e4> DFV>HC>H o^^<DmX'm^^^ 

t\ -very strong" fCfl'IR^H-Cl^?^ DFV'« O'^^;*//* 

^r.-C. CWPE <-y-'/u^^l^-t:, Neriproct*, Sche- 
riproct*, Posterisan iortc* Postcrisan* Borraginol 

^ybnUW^-*^m&\^f^' DFV-4r^:fJ-r?, Ncriproct* 

^jiflL/c- HC -^^^-r^) Schcriproct* >?>'^^KfC^<- 

U±<0^i:<. CWPE ff^^t*T/Kt®^-r/uJ5Wn 

(m^-^i^-"^ /fi:'0^#& 
-trt^)'^^!^^^^^^- -0■=er'^t:' Ncriproct ItS^ 
X St 

1) :itStrr*:iS^^ 25. 585 (1974) 

2) -mm. • mnt^m 5. 263 (1975) 

3) fllH^^X MiWf^'^^tmm^> 1281 (1977) 
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Abstract— Croton oil-induced hemorrhoid model in rat: Comparison of anti-inflammatory 
activity of diflucortolonc valerate with other glucocorticoids. Katsuyuki NISHIKI, Kozue 
NISHINAGA, Daigo KUDOH and Katsumi IWAI (Department of Research, Nihon Schcring 
K:.K., 2-6-64, Nishimiyahara, Yodogawa, Osaka 532, Japan). Folia pkarmacd japon. 92, 
215-225 (1988) 

A hemorrhoid model was prepared by means of application of croton oil onto the recto-anus 
of rats. Cotton swab soaked with the inducer, which consisted of water, pyridine, diethylether 
and 6% croton oil in diethylether, was inserted into the anus. The following condidons 
were found to be optimal for preparing the model: cotton swab containing 0.16 ml of the 
inducer solution was applied to the anus of a 6 week-old rat (body wt. about 140 g) for 10 
sec. The edema developed linearly until 7-8 hr after application, and the severity of the 
edema was sustained almost constantly for more than 24 hr. Macroscopic observations at 
6 hr p. a. revealed homogeneous and consistent inflammation in the recto-anus applied region. 
Histological observation showed appearance of edema, infiltration of fibrin, inflammatory 
cells, vasodilatation, blood congestion and medium to high degrees of necrosis in the mucosal 
epithelium. Thus this model was useful for evaluating the effect of anti-hemorrhoidal ^rugs 
on intumescence and vasodilatation. The efficacy of diflucortolonc valerate, hydrocortisone 
caproate and hydrocortisone was evaluated in this model. Wet weight and yasoperme- 
ability increased by the inducer was suppressed strongly by simultaneous application of the 
cordcoids, and the degree of suppression was parallel with the potency of the glucxtcorticoia 
activity. Compared to Scheriproct®, Postcrisan forte®, Posterisan® and Borraginol N®, Neri- 
proct® showed the strongest effects in the protection against and treatment of the experimental 
hemorrhoid. Scheriproct®, which was less active than Neriproct®, was also found to have 
higher efficacy than the others. 
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